Introduction
Proteins are fundamental components of all living cells and include many substances, such as enzymes, hormones, and antibodies that are necessary for the proper functioning of an organism. An organism has to revitalize and reuse the biomolecules in order to constantly provide the needs of varying structure and physiology during its life time. These changes are more pronounced during the developmental stages and reflect the gene expressional changes in organogenesis during development. During the postembryonic life of holometabolous insects, high amounts of specific lipoglycoproteins accumulate in the hemolymph of the last instar larvae and use them as building blocks for the development of imaginal tissues. These abundant proteins form hexamers in the 500 KD range and therefore referred to as hexamerins [1] . During metamorphosis hexamerins are hydrolysed, and either is not detected, or is detected at low levels in adult insects. The biosynthesis of hexamerins is developmentally regulated and generally restricted to the larval fat body. During the feeding period fat body cells secrete hexamerins into the hemolymph where they accumulate to high concentration and finally may account for about 80% of total hemolymph proteins [2] . Storage proteins are derived from a copper containing hemocyanin protein arthopod superfamily play a crucial role as a marker in the phylogenetic studies. In Culex quinquefasciatus the identified storage protein coding genes can recognize the regulatory sequences for the generation of molecular tools for vector control [3] . In dipterans such as Drosophila melanogaster two immunologically distinct hexamerins, LSP1 and LSP2 were identified which showed similarity with the lepidopteran hexamerins [4] . The cloned genes of translational products of hexamerins, MdHexL1 and MdHexF1identified in the Musca domestica showed structural similarity with the LSP1 and LSP2 of D. Melanogater [5] . Hexamerins which were identified along with partial cDNA sequences in five plecopteran species (stoneflies) phylogenetically showed the presence of aromatic aminoacids [6] . In fact there are only fewer studies on such hexamerins in the coleopterans, here in this paper we tried to provide information on the protein profile of species Tribolium castaneum, a red flour beetle belonging to this order of insects. As Tribolium has become a major subject for the developmental and evolutionary studies in insects [7] , [8] . It is therefore can be helpful to provide data which were more likely related to storage proteins.
Materials and Methods

Experimental Insects
Species Tribolium castaneum well known as red flour beetle belonging to the order coleopteran, family Tenebrionidae was collected from the different stored product godowns in the district of Warangal, Telanagana state, India. Stages of the insect used were Early instar Larva (EL), Late instar Larva (LL), Pre-Pupa (PP), Male Pupa (MP), Female Pupa (FP), Male Adult (MA) and Female Adult (FA).
To study the patterns of proteins present in different stages of Tribolium castaneum, the insect at specific stages were collected which were cultured separately and homogenized separately of equal amounts using the homogenization buffer (10mM Tris-HCl pH 7.4, 0.1% Triton X-100, 1mM PMSF, 1mM EDTA and 1mM DTT) followed by centrifugation at 1,000g for 5min.
Protein Quantification
Protein content in various samples was estimated according to the micro protein assay method of Bradford [9] . Variations in the protein at different developmental stages for male and female insects are mentioned in the results section of the previous manuscript [10] .
Polyacrylamide Gel Electrophoresis
Denaturing gel electrophoresis (SDS-PAGE)
Tris-glycine sodium dodecylsulphate-polyacrylamide gel electrophoresis (SDS-PAGE) with acrylamide: N,N'-bisacrylamide (30:1) was carried according to the procedure of Laemmli [11] . 2. Silver staining of electrophoretically separated proteins on Polyacrylamide gels
The proteins were also stained by the silver staining method to obtain a more sensitive image of the protein bands. This was carried out according to the procedure of Blum [12] . 3. Nondenaturing gel electrophoresis A Simplified thin layer (1mm thick) vertical slab gel electrophoresis on 7.5% Polyacrylamide gels was performed for separating native proteins.
Results
The protein assay performed showed the protein variations in the different stages of T. castaneum. The total protein content appears to increase gradually from the first larval stage to fifth larval stage. (F=362.8**, P=<0.05), decline to some extent in the pre-pupal stage and again gradually rises as the beetle grows to adult (TABLE I) . The patterns of proteins observed in all the five larval stages appear to be almost similar but the content of the specific protein band ranging between 50 -65 KD appears to be increasing from the first larval stage to the fifth larval stage (1-5 stages in Fig 1) , this indicates the synthesis of the storage protein which helps during metamorphosis.
The patterns of proteins in the Pre-Pupae, Pupae and Adults have some variations. The specific protein band ranging 50 -65 KD appears to be present in the same amounts in the pre-pupal and pupal stages. A decrease in the same specific protein band was observed in the adult protein pattern indicating the protein uptake by the fat body cells that have synthesized these proteins before, delivered into storage granules and used up during metamorphosis. There was no variation in the larval stages but maximum variations were found at last instar, pupal and adult stages. The results also had shown more or less the same patterns in both male and female pupae. But a variation was observed at a specific protein band which may range around 97KD. This was expressed in pre-pupal, pupal stages in both males and females. When the beetle grows to adult this band gradually decreases and disappeared completely in males. It was observed in females from pre-pupal stage and then throughout its life (sex specific protein) (Fig 2(Ba), Fig 2(Bb) ). The native protein patterns of different stages of the Tribolium insects were studied using the homogenizing buffer 0.05M Tris containing 2.9% Glycine pH 8.3. Run for the longer time showed the oligomeric nature of the slow moving band. The isolated slow moving band of pre-pupal obtained on 6% native PAGE (Fig 3) was allowed to run on SDS PAGE and stained with silver. Atleast three bands in the molecular range between 20 -66 KD are clearly observed during the development of the stain indicating the oligomeric nature of the band (Fig  4 ) . (Fig 3) and stained with silver nitrate showing oligomeric nature of the band (at least three bands in the molecular range between were clearly visible during development of the stain).
Discussion
The construction of adult tissues during the metamorphosis of holometabolous insects requires large amounts of energy and building blocks. It is therefore essential for the larvae to accumulate proteins and other storage molecules that sustain the animal during the nonfeeding pupal period. Most of the storage proteins belong to the class of hexamerins [1] , [11] although certain lipoproteins probably may have similar functions. Hexamerins are members of a family of high molecular weight proteins in the 500kDa range that are composed of six identical or different subunits between 75 and 90kDa [1] , [2] . Molecules belonging to this protein family have been found in insects of several orders of the holometabola (Diptera, Lepidoptera, Coleoptera, Hymenoptera), as well as in hemimetabola (Orthoptera, Dictyoptera, Heteroptera) [14] . Hexamerins are evolved from hemocyanin, a blue copper containing oxygen transport molecule of arthopod hemocyanin super family play a vital role as a bio markers for the phylogenetic studies in insects [15] . They are expressed mainly during immature stages and their function is thought to be mainly as storage proteins that when hydrolysed can provide aminoacids during nonfeeding periods of the development like metamorphosis in the holometabola and the several molt periods of the hemimetabola [1] , [16] .
During the feeding period of larval development hexamerins are synthesized in large amounts, either predominantly or exclusively by the fat body cells, and secreted into the hemolymph where they may accumulate to concentrations up to 90% of total hemolymph proteins [2] , [16] . The fat body plays major roles in the life of insects. It is a dynamic tissue involved in multiple metabolic functions. The uptake of these proteins by the fat body tissue is stage specific process occurs before pupation by a receptor mediated endocytotic process [17] . One of these functions is to store and release energy in response to the energy demands of the insect. Insects store energy reserves in the form of glycogen and triglycerides in the adipocytes, the main fat body cell. Insect adipocytes can store a great amount of lipid reserves as cytoplasmic lipid droplets. Lipid metabolism is essential for growth and reproduction and provides energy needed during extended nonfeeding periods [18] .
The time and rate of initial appearance and increase of the 21K protein in the hemolymph is similar to that of vitellogenins (Vgs) [19] . The expression of 19K protein started to increase rapidly by day 8 after adult emergence [20] . It is clear that these proteins are synthesized during the process of reproductive maturation and transported to the ovaries. The presence of the 25K and 21K proteins is sex-linked and they are present only in the adult females. Initial appearance of 25K mRNA is closely coordinated in time with that of Vgs, 21K and 19K, all of which are induced by JH implying possible involvement of JH in the regulation of synthesis of the 25K protein [17] . Interesting finding of the present study is that the similar type of protein is also found in the female adult of T. castaneum which reached a maximum level over days 10-15 after the insect molted into adult. This suggests the presence of female specific protein may be vitellogenin.
Conclusion
In the present study the protein profile of the developmental stages of T.castaneum showed a high amount of protein ranging around 60KD might found in the last instar larval stage and depleted gradually as the beetle grows to adult. The present finding suggested that the last instar larval stage of Tribolium castaneum might contain hexamerin, a storage protein which play a vital role during metamorphosis. Further there is a need to purify, characterize and identify the protein profile of the hexamerin as they play a vital role as a molecular tool in the phylogenetic studies of insects.
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